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Summary  A  71-year-old  female  had  worked  on  a  farm  in  the  mountains  and  noticed  itching
of the  left  3rd  toe.  She  visited  a  local  hospital  due  to  a  color  change  to  purple  in  this  area.
Attachment  of  a  tick  was  observed  between  the  left  2nd  and  3rd  toes,  and  it  was  extracted.
However,  due  to  persistent  pain,  she  was  referred  to  our  department  of  cardiovascular  medicine
for close  examination  and  treatment.  Lower  extremity  angiography  showed  that  vascular  visu-
alization was  poor  in  the  area  supplied  by  the  arteries  distal  to  the  tick  bite  site,  but  the  other
blood vessels  of  the  toe  were  clearly  visualized.  Toe  amputation  was  performed  and  pathologi-
cal examination  of  a  surgical  specimen  revealed  that  most  blood  vessels  near  the  necrosis  were
occluded  by  thrombi.  We  speculated  that  tick  bite  reactions  were  associated  with  thrombo-
genic vasculopathy.  This  report  shows  a  patient  who  developed  toe  necrosis  due  to  poor  blood
gital  tick  bite.circulation after  an  interdi
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Introduction
Tick  bites  are  relatively  frequently  encountered  in  daily
clinical  practice.  Most  patients  with  tick  bites  develop  der-
matitis,  but  some  develop  Japanese  spotted  fever  or  Lyme
disease  via  the  bite.  However,  there  have  been  no  reports  of
peripheral  necrosis  due  to  poor  blood  circulation  following
tick  bites.  We  report  a  patient  who  developed  toe  necrosis
due  to  poor  blood  circulation  after  an  interdigital  tick  bite.
Case report
A  71-year-old  female  had  previously  been  healthy,  and,
although  she  had  annually  undergone  a  human  dry  dock,
no  abnormalities  had  been  detected.  She  had  worked  on
a  farm  in  the  mountains  on  June  7,  2009,  noticed  itching
of  the  left  3rd  toe  on  June  12,  and  visited  a  local  hospi-
tal  due  to  a  color  change  to  purple  in  this  area  on  June
16.  Attachment  of  a  tick  was  observed  between  the  left
2nd  and  3rd  toes.  The  tick  was  extracted,  and  minocycline
was  prescribed.  However,  due  to  persistent  pain,  she  was
referred  to  our  department  of  cardiovascular  medicine  for
close  examination  and  treatment  on  June  23.  She  was  obese,
but  had  no  history  of  smoking,  hypertension,  diabetes  mel-
litus,  or  lipid  abnormalities.  The  bilateral  dorsalis  pedis  and
posterior  tibial  arteries  were  palpable,  and  the  skin  tem-
perature  of  the  foot  was  normal.  There  was  a  decrease  in
Figure  1  (A  and  B)  Photo  of  the  left  toes  (white  arrow:  tick  bite
temperature was  observed  in  the  area  corresponding  to  the  site  of  b
blood ﬂow  interruption  was  conﬁrmed  in  the  area  corresponding  to  
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he  skin  temperature,  loss  of  sensation,  and  a  color  change
o  black  distal  to  the  middle  phalanx  of  the  left  3rd  toe
Fig.  1A).  The  area  between  the  2nd  and  3rd  toes  as  the
ite  of  the  tick  bite  showed  erosion,  but  not  redness  or
welling  (Fig.  1B).  No  eruptions  were  observed  in  the  other
reas.  The  thermography  (Fig.  1C)  showed  an  increase  in  the
kin  temperature  in  the  left  compared  with  the  right  foot.
n  the  portion  peripheral  to  the  proximal  interphalangeal
oint  of  the  left  3rd  toe,  the  skin  temperature  showed  a
ecrease  in  the  area  corresponding  to  that  showing  black
ecrosis.  Lower  extremity  angiography  (Fig.  1D)  was  per-
ormed  with  selective  enhancement  of  the  left  external  iliac
rtery.  The  area  extending  to  the  plantar  artery  and  arch
as  clearly  visualized,  and  no  atherosclerotic  changes  were
dentiﬁed.  Vascular  visualization  was  poor  in  the  area  sup-
lied  by  the  arteries  distal  to  the  tick  bite  site,  but  the
ther  blood  vessels  of  the  toe  were  clearly  visualized.  She
as  referred  to  the  department  of  plastic  surgery  of  our
ospital  on  July  3,  and  toe  amputation  was  considered  to
e  indicated.  On  July  24,  toe  amputation  was  performed
Fig.  2A  and  B).  Pathological  examination  of  a  surgical  spec-
men  revealed  necrosis  of  the  toe  tip,  and  most  blood  vessels
ear  the  necrosis  were  occluded  by  thrombi.  Between  fat
issues,  foam  cells  aggregated,  and  marked  eosinophil  inﬁl- site).  (C)  Thermography  (white  arrow:  a  decrease  in  the  skin
lack  necrosis).  (D)  Lower  extremity  angiography  (white  arrow:
the  site  of  black  necrosis).
ration  was  observed.  There  were  no  ﬁndings  of  angiitis
Fig.  2C  and  D).  Her  postoperative  course  was  favorable.
fter  walking  became  possible,  she  was  discharged  on
ugust  4.
e108  H.  Yamazaki  et  al.
Figure  2  (A)  Surgical  specimen.  (B)  Cross-section  of  the  surgical  specimen.  (C)  Image  of  the  pathological  specimen  (Cross-section
4, black  arrow:  blood  vessels  near  the  necrosis  were  occluded  by  thrombi.  In  the  vascular  lumens,  granulomatous  tissue  formed,
b  stain
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but reperfusion  was  observed  in  some  parts.  Hematoxylin-eosin
lack arrows:  microscopic  vessels  occluded  by  thrombus,  hema
iscussion
hen  this  patient  visited  our  department,  about  2  weeks
ad  passed  since  the  tick  bite.  Since  she  had  already  been
reated  by  a  local  doctor,  and  the  tick  had  been  extracted,
e  could  not  directly  conﬁrm  the  tick.  However,  in  the
outhern  part  of  Tokushima  Prefecture  where  she  lives,  tick
ites  are  often  observed,  and  so  the  diagnosis  of  a  tick
ite  made  by  the  previous  doctor  may  be  accurate.  There
as  been  a  report  [1]  of  patients  with  tissue  necrosis  in  a
ick  bite  area,  but  no  report  of  patients  with  necrosis  dis-
ance  from  the  bite  site.  Previous  studies  have  shown  blood
oagulation  responses  as  biological  responses  to  ticks  [2]
nd  pathologically  conﬁrmed  thrombi  in  about  66%  of  tick
ite  areas  [3].  Histopathological  examination  in  our  patient
howed  the  occlusion  of  many  blood  vessels  by  thrombi
n  the  area  near  necrosis  and  the  presence  of  necrosis
eripheral  to  these  thrombi.  In  general,  tick  bites  lead  to
eactions  such  as  the  extravascular  leakage  of  dermal  ery-
hrocytes,  hardening  of  collagen  ﬁbers,  epidermal  necrosis,
lceration,  dermal  neutrophil  inﬁltration,  and  thrombosis
3].  However,  the  saliva  of  ticks  contains  anti-hemostatic
actors  and  immunosuppressive  and  anti-inﬂammatory  com-
onents,  which  make  tick  removal  difﬁcult,  facilitating
ong-term  blood-feeding  [4].  The  intractability  of  areas  bit-
en  has  been  suggested  to  be  associated  with  the  formation
f  a  foreign  body  granuloma  due  to  remnant  tick  mouth
arts,  impairment  of  the  wound  healing  process  by  ﬁbrosis-
romoting  factors  contained  in  the  saliva,  and  ischemia  in
i
d
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cing).  (D)  Image  of  the  pathological  specimen  (Cross-section  4,
in-eosin  staining).
he  wound  area  due  to  various  types  of  local  microvasculi-
is  [5].  Since  no  pathological  examination  of  the  tick  bite
rea  was  performed,  detailed  ﬁndings  of  this  area  such  as
he  possible  presence  of  thrombi  could  not  be  obtained.
owever,  we  speculated  that  thrombi  induced  by  the  tick
ite  caused  peripheral  embolism,  and  impaired  peripheral
lood  circulation  resulted  in  necrosis.  We  supposed  that  the
nvolvement  of  angiitis  was  probably  denied  because  the
alue  of  myeloperoxidase  —  antineutrophil  cytoplasmic  anti-
ody  was  very  small.  Additionally,  we  denied  the  presence
f  shaggy  aorta  which  was  associated  with  blue  toe  syn-
rome  by  use  of  contrast-enhanced  computed  tomography.
oronary  angiography  was  also  performed  in  this  patient,
ut  showed  no  ﬁndings  of  stenosis.  Lower  extremity  angiog-
aphy  also  revealed  no  atherosclerotic  ﬁndings  anywhere
xcept  the  occluded  areas,  most  strongly  suggesting  the
nvolvement  of  thromboembolism.  Therefore,  tick  bites  in
reas  with  a few  collateral  circulation  routes  are  associ-
ted  with  a  risk  of  peripheral  necrosis,  and  require  caution.
he  thermography  showed  an  increase  in  the  foot  skin  tem-
erature  on  the  affected  side.  This  may  be  an  immune
esponse  or  biological  response  such  as  vascular  dilation  in
he  central  area  due  to  impaired  peripheral  blood  circula-
ion,  but  the  details  were  unclear.  Dermatitis  due  to  tick
ites  is  often  encountered  in  clinical  practice.  The  most
nteresting  point  is  the  difference  between  patients  with
ermatitis  not  inducing  serious  conditions  and  those  such  as
n  the  present  patient  who  develop  marked  thrombotic  cir-
ulatory  impairment.  Although  an  intractable  case  showing
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local  periarteritis  nodosa  after  a  tick  bite  to  the  thigh  has
been  reported  [6],  peripheral  necrosis  was  not  induced  in
this  case.  We  speculate  that  the  degree  of  a  host’s  immune
tissue  responses  to  ticks  and  the  bite  site  are  important  fac-
tors  associated  with  whether  necrosis  is  induced.  Tick  bites
in  the  peripheral  areas  of  the  four  limbs,  as  in  this  patient,
have  the  potential  to  induce  necrosis  because  there  are  only
a  few  collateral  circulation  routes,  and  so  require  caution.
The  characteristics  of  cases  that  show  marked  immunohisto-
logical  responses  at  the  tick  bite  site  are  unclear.  A  previous
study  showed  that  inﬂammatory  reactions  became  marked,
and  severe  inﬂammatory  cell  inﬁltration  was  histologically
conﬁrmed  with  an  increase  in  the  frequency  of  tick  biting
[7].  Our  patient  had  no  history  of  treatment  for  tick  bites,
but  was  a  farmer,  and  so  it  is  likely  that  she  had  a  history  of
untreated  asymptomatic  tick  bites.  Concerning  the  associa-
tion  with  background  factors  such  as  the  residence,  sex,  and
age,  we  have  encountered  no  patient  with  tick  bites  leading
to  peripheral  necrosis,  and,  therefore,  could  not  perform
statistical  analysis.  In  the  future,  the  accumulation  of  data
on  patients  with  similar  necrosis  may  allow  the  clariﬁcation
of  more  detailed  mechanisms  of  peripheral  necrosis.
We  encountered  a  patient  who  developed  toe  necrosis
due  to  poor  blood  circulation  after  a  tick  bite.  We  speculated
that  tick  bite  reactions  were  associated  with  thrombogenic
vasculopathy.  Tick  bites  in  peripheral  areas  of  the  four
extremities  with  only  a  few  collateral  circulation  routes  are
associated  with  a  risk  of  peripheral  necrosis,  and  careful
observation  of  the  course  is  necessary.
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